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(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a method of 
manufacturing a thin semiconductor film by which a thin 
semiconductor film which has a thickness larger than the 
lower limit value of the conventional smart cutting 
method and, in its turn, is suitable for a solar battery, 
etc., can be manufactured highly efficiently with a high 
yield. 

SOLUTION: After a high-hydrogen concentration layer 
having a concentration peak at a depth of 5 firx\ from the 
main surface of a crystalline semiconductor substrate in 
its depth-wise hydrogen concentration profile is formed 
in the substrate by implanting negative hydrogen ions 
into the substrate, the thin semiconductor film is peeled 
from the substrate at the high-hydrogen concentration 
layer. 
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CLAIMS 



[Claim(s)] 

[Claim 1] The manufacture approach of the semi-conductor thin film characterized by exfoliating 
a semi-conductor thin film from said semiconducting crystal substrate in this hydrogen high 
concentration layer after forming the hydrogen high concentration layer which has a 
concentration peak in a location with a depth of 5 micrometers or more from said main front face 
in the hydrogen concentration profile of the depth direction by pouring in a hydrogen anion from 
the main front face to a semiconducting crystal substrate. 

[Claim 2] The manufacture approach of the semi-conductor thin film according to claim 1 
characterized by exfoliating said semi-conductor thin film in said hydrogen high concentration 
layer by heat-treating to said semiconducting crystal substrate after forming said hydrogen high 
concentration layer. 

[Claim 3] The manufacture approach of the semi-conductor thin film according to claim 1 or 2 
characterized by said semiconducting crystal substrate being a silicon single crystal. 
[Claim 4] The manufacture approach of a semi-conductor thin film given in claim 1 characterized 
by the resistivity of said semiconducting crystal substrate being 0.04-0.1 -ohmcm thru/or any 1 
term of 3. 

[Claim 5] The manufacture approach of the solar battery characterized by including the process 
which manufactures a semi-conductor thin film by the approach of a publication in claim 1 
thru/or any 1 term of 4, and the electrode formation process which forms the electrode for 
power fetch in the main front face of said semi-conductor thin film. 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the manufacture approach of a semi-conductor 

thin film, and the manufacture approach of a solar battery of having used it. 

[0002] 

[Description of the Prior Art] Although a solar battery is a semiconductor device which 
transforms light energy into power and has a p-n junction form, a pin form, a shot key form, etc., 
the p-n junction form is used most widely. Drawing 2 is the mimetic diagram showing an example 
of the cross-section structure of a p-n junction form solar battery which used the silicon single 
crystal. That is, the p-n junction section 48 is formed by forming the diffusion layer 42 of n mold 
dopant in the first Lord front-face side of Si single crystal substrate 41. The depth from the 
main front face of a substrate 41 to p-n junction 48 is usually about 0.5 micrometers. In addition, 
the diffusion layer 42 of n mold dopant is formed by diffusing phosphorus (P), for example from 
the main front face of a p-type silicon single crystal substrate. 

[0003] the substrate 41 with which the p-n junction section 48 was formed — further — an 
oxide film 43 — the — after forming in a 1 main front face — the — the [ a 1 main front face 
and ] — in order to attach the cathode electrode 44 and the anode electrode 45 (electrode for 
power fetch) to a 2 main front face and to reduce loss of the light energy by reflection of light 
further — the — it becomes a photovoltaic cell by attaching an antireflection film 47 to a 1 main 
front-face side. The solar battery of such structure serves as the main force of the solar battery 
which has generally spread from the ability also of the silicon single crystal substrate for solar 
batteries to be manufactured comparatively easily. 

[0004] In the silicon single crystal system solar battery using p-n junction, if the photon which 
has the energy more than forbidden-band width efface is absorbed by optical exposure as 
shown in drawing 3 , in p mold field and n mold field, an electron and an electron hole will be 
generated by optical pumping as a minority carrier, and it will be spread towards a joint, 
respectively. The internal field (the so-called "the fixed electric field (build-in)") has arisen by 
formation of an electric double layer, an electron is drawn in n mold field, and an electron hole is 
drawn in p mold field by this internal field, respectively, it dissociates, and the electron and 
electron hole which have been diffused as a minority carrier serve as a majority carrier at a joint. 
Consequently, p mold field and n mold field are charged in forward and negative, respectively, and 
electromotive force deltaE of a solar battery produces them in inter-electrode [ which was 
prepared in each part ]. 

[0005] Moreover, the output characteristics of a solar battery are evaluated by generally 
measuring an output current electrical-potential-difference curve as shown in drawin g 4 R> 4 
using a solar simulator. Value:eta**(Pm/(SxI)} x100 which **(ed) the maximum output Pm, a call, 
and this Pm with all the light energies (luminous intensity to which component area and I 
irradiate SxI:S) that carry out incidence of the point Pm that product Ip-**** of the output 
current Ip and output voltage **** serves as max to a solar battery on this curve (%) is defined 
as conversion efficiency eta of a solar battery. In order to raise conversion efficiency eta a 
passage clear also from drawin g 4 , it is important to enlarge a short-circuit current Isc (for it to 



be an output current value at the time of V= 0 on a current-voltage curve) or open circuit 
voltage Voc (similarly output voltage value at the time of 1= 0) and to make an output current 
electrical-potential-difference curve into the thing of the configuration near a square shape if 
possible. 

[0006] Since a high current is acquired more for the direction which is low resistivity, open 
circuit voltage Voc increases and semiconductor wafers, such as a silicon wafer used as a 
substrate for solar batteries, become possible [ gathering conversion efficiency eta ]. It is 
unescapable that an electron diffuses p mold field and an electron hole diffuses n mold field as a 
minority carrier, respectively until it reaches an electrode, and it will disappear, if recombined 
with the electron hole or electron which is a majority carrier till then, and it becomes impossible 
however, to contribute to electromotive force generating on the principle of a p-n junction mold 
solar battery. 

[0007] Here, as for making the resistivity of a wafer low, dopant concentration ****** means 
that carrier concentration becomes high. Consequently, since the probability of the above 
recombination disappearances also becomes high, the life time of the minority carrier in a wafer 
becomes short, and it leads to spoiling the fall of open circuit voltage Voc, as a result conversion 
efficiency eta. Drawing 5 shows the relation between dopant concentration and the life time of a 
minority carrier, and it is shown that life time becomes low, so that dopant concentration 
becomes high. Moreover, drawing 6 shows the relation between substrate resistivity and the 
diffusion length of a minority carrier, life time falls, so that substrate resistivity becomes low, and 
signs that diffusion length also becomes short are shown. 

[0008] In this case, if thickness of a wafer is made small even when life time ****** has short 
diffusion length, since a minority carrier can reach an electrode, without recombining, it can use 
a low resistivity wafer more and can improve conversion efficiency eta as a result. 
[0009] However, if the thickness of a wafer becomes extremely small, on a front face, the light 
which did not generate an electron / electron hole pair will **-come to be easy from a rear face, 
and will lead to decline in conversion efficiency eta. the anode electrode 45 by the side of a rear 
face in order to prevent this — the rear-face whole — a wrap — it forms like, and it considers 
as the reflective film or irregularity is formed in a front face by texture processing etc. for 
scattered reflection — although the approach is proposed, since the ratio into which the light 
which carried out rear-face reflection falls out from a front face is also high — effectiveness — 
not necessarily — enough — **** — it cannot say. Moreover, if light falls out from a front face, 
the flux of light shut up by continuation reflection on the front reverse side in a substrate will 
decrease, as a result it will fall, the probability of occurrence eta, i.e., the conversion efficiency, 
of an electron / electron hole pair. Drawing 7 attaches and shows the relation between wafer 
thickness and conversion efficiency eta, when various values are assumed as a count of 
reflection within a wafer. When thickness is set to 5 micrometers or less according to this, it 
turns out that conversion efficiency eta falls suddenly to reflection by 10 to 100 most realistic 
times. Therefore, it turns out that it is A from a viewpoint of the improvement in conversion 
efficiency eta for the silicon wafer for solar batteries to set a lower limit to about 5 micrometers, 
and to make it as thin as possible in the range which is not less than this. 
[0010] 

[Problem(s) to be Solved by the Invention] However, since it is what is performed to a semi- 
conductor ingot, combining suitably mechanical or chemical processes, such as a slice, a lap, and 
etching, in the processing approach of the present common wafer, it is difficult to obtain a thin 
wafer 100 micrometers or less, and there is also much futility of the machining allowance at the 
time of processing. 

[001 1] on the other hand, the so-called smart cut (trademark) which makes a thin film exfoliate 
with the combination of the hydrogen impregnation / heat treatment indicated by JP,5~21 1 128,A 
— production of a thin film with a thickness of about several micrometers or less is possible for 
law, without generating most machining allowances at the time of processing. However, in order 
to form a thin film with a thickness of 5 micrometers or more which was described above, it is 
necessary to set energy of the hydrogen ion to pour in to 1 or more MeVs on count. Since the 
approach of pouring in ion with such high energy stopped easily being able to reach to the depth 



which the ion beam to pour in emits when the injector of ion becomes intricately and expensive, 
and exceeds 5 micrometers, it was not a realistic approach. 

[0012] The technical problem of this invention is thicker than the lower limit of the conventional 
smart cutting method, as a result is to offer the manufacture approach of of the manufacture 
approach of the semi-conductor thin film which can be manufactured in the high yield and 
quantity efficiency and the solar battery using it. [ thin film / suitable for a solar battery etc. / 
semi-conductor ] 
[0013] 

[Means for Solving the Problem and its Function and Effect] In order to solve the above- 
mentioned technical problem, after the manufacture approach of the semi-conductor thin film of 
this invention forms the hydrogen high concentration layer which has a concentration peak in a 
location with a depth of 5 micrometers or more from the main front face in the hydrogen 
concentration profile of the depth direction by pouring in a hydrogen anion from the main front 
face to a semiconducting crystal substrate, it is characterized by exfoliating a semi-conductor 
thin film from a semiconducting crystal substrate in this hydrogen high concentration layer. 
[0014] Moreover, the manufacture approach of the solar battery of this invention is 
characterized by including the process which manufactures a semi-conductor thin film by the 
above-mentioned approach, and the electrode formation process which forms the electrode for 
power fetch in the main front face of a semi-conductor thin film. 

[0015] In this invention, in order to use the semiconducting crystal substrate used as an 
ingredient without futility, after pouring in a hydrogen ion and forming a hydrogen high 
concentration layer, the approach of exfoliating a semi-conductor thin film in the hydrogen high 
concentration layer is adopted. However, since impurity ion and hydrogen content child ion, such 
as a metal ion, are also formed in coincidence when generating a hydrogen cation (proton), it is 
necessary to carry out mass separation of the generated ion beam. Moreover, it is difficult to 
form the collimated beam which can carry out the package exposure of the ion all over a wafer, 
and it cannot but scan the convergence beam which took out only the cation of hydrogen, the 
more the energy and the current value of an ion beam to pour in become large, before 
[ therefore, ] arriving at a wafer front face the more — a convergence beam — emitting — being 
easy — it essentially becomes impossible for a wafer which exceeds 5 micrometers to be deep 
and to pour in until ion as a result. 

[0016] Then, in order to solve this problem, in this invention, the description is that it uses a 
hydrogen anion. Since it is not necessary to carry out mass analysis of the ion beam generated 
since impurity ion or molecular ion, such as a metal ion, were not formed and a collimated beam 
can be easily formed when a hydrogen anion is used, the package exposure of the ion can be 
carried out all over a wafer, and since a beam does not emit, according to the height of 
impregnation energy, a wafer is deep, until impregnation can be carried out, and it becomes 
possible to pour in a predetermined injection rate to the depth which exceeds 5 micrometers. 
[001 7] In the approach of above-mentioned this invention, a semi-conductor thin film with a 
thickness of 5 micrometers or more the concentration peak location of whose is the purpose of 
this invention in a depth of less than 5 micrometers from the main front face is not obtained in 
the hydrogen concentration profile formed in the semiconducting crystal substrate when forming 
a hydrogen high concentration layer by hydrogen anion impregnation. 

[0018] If the conversion efficiency eta when assuming ten - 100 reflection is especially taken 
into consideration about the conversion efficiency by the above mentioned reflection in the case 
of the semi-conductor thin film for solar batteries, in securing 10 micrometers or more of 
thickness of a semi-conductor thin film, i.e., the process in this case, it is desirable to form a 
hydrogen high concentration layer so that a concentration peak location may be formed in a 
location with a depth of 10 micrometers or more from the main front face. 

[0019] Moreover, although the thin film whose thickness final also as an application of a thin film 
integrated circuit not only like the object for solar batteries but an IC card is 5 - about 10 
micrometers of numbers may be required, also in such a purpose, the manufacture approach of 
the semi-conductor thin film by hydrogen anion impregnation of this invention is applicable. 
[0020] 



[Embodiment of the Invention] Although the case where a silicon single crystal wafer is used is 
mentioned as an example and is hereafter explained as a semiconducting crystal substrate about 
this invention, this invention is not limited to a silicon single crystal, for example, can be applied 
also to compound semiconductor crystal substrates, such as silicon polycrystal and GaAs. 
[0021] First, the silicon single crystal wafer as a semiconducting crystal substrate used as a raw 
material material is set in the ion implantation equipment constituted possible [ impregnation of a 
hydrogen anion ]. Such ion implantation equipment is usable in the well-known thing currently 
indicated by JP,2000-21597,A. And using this equipment, as shown in drawin g 1 (a), a hydrogen 
negative ion beam is irradiated on the main front face of a silicon single crystal wafer, and a 
hydrogen ion is driven in. Since an parallel ion beam can be formed easily in the case of a 
hydrogen anion, it is possible to pour a hydrogen ion into homogeneity simultaneous all over the 
main front face of a silicon single crystal wafer. 

[0022] Of the exposure of the above hydrogen negative ion beams, as shown in drawin g 1 (b), a 
hydrogen high concentration layer is formed in the location of the fixed depth from the main 
front face by the side of the exposure of a silicon single crystal wafer. When this hydrogen high 
concentration layer measures the hydrogen concentration profile of the depth direction of a 
wafer, depth d 5 micrometers or more from a front face is formed so that the peak location of 
hydrogen concentration may be desirably generated in location of 10 micrometers or more. In 
order to form a hydrogen high concentration layer in such a peak location, it is required to set up 
the impregnation energy according to required peak location depth d, and to pour in a hydrogen 
anion. As a result of this invention persons' measuring the hydrogen concentration profile of the 
depth direction by SIMS (secondary ion mass spectroscope), when impregnation energy was set 
to 370keV(s), it turned out that the hydrogen high concentration layer whose peak location is 
about 5 micrometers and whose concentration half-value width is about 0.6 micrometers is 
obtained, and the hydrogen high concentration layer whose concentration half-value width is 
about 0.6 micrometers is formed in the location of about 10 micrometers by the impregnation 
energy of 725keV. 

[0023] In addition, such a stripped plane steeper [ the hydrogen concentration half-value width 
of a hydrogen high concentration layer ] and smooth is obtained that this is narrow. In order to 
perform smooth and smooth exfoliation, it is desirable for 1x1020 3 and hydrogen concentration 
half-value width/cm to be [ the hydrogen concentration absolute value in the peak location of a 
hydrogen high concentration layer ] 0.5 micrometers - 1 micrometer cm. [ three to 5x1021 ] [ /] 
If exfoliation with the hydrogen concentration absolute value normal at less than 
[ 1x1020 //cm ] three in the peak location of a hydrogen high concentration layer becomes 
impossible and it exceeds 5x1021 3 [ /] cm, for too much increase of an injection rate, an 
impregnation process will long-time-ize and it will be hard coming to avoid decline in 
manufacture efficiency. Moreover, if it is going to set hydrogen concentration half-value width to 
0.5 micrometers or less, a hydrogen concentration absolute value becomes insufficient, and if 
trouble may be caused to normal exfoliation and it exceeds 1 micrometer, it will be hard coming 
to obtain a steep and smooth stripped plane. It will not become possible without by adopting a 
hydrogen anion to realize such a hydrogen concentration absolute value and hydrogen 
concentration half-value width in the above peak location depth (that is, 5 micrometers or more, 
desirably from a front face 1 0 micrometers or more). 

[0024] If impregnation of a hydrogen anion is completed, as shown in drawin g 1 (c), the wafer 
after hydrogen impregnation will be divided into an exfoliation wafer (semi-conductor thin film) 
and a residual wafer in the formed hydrogen high concentration layer. This separation 
(exfoliation) can be performed by heat-treating the dose of hydrogen anion impregnation for 
example, at the temperature of 400-600 degrees C to two or more 1x1016 ions/cm, then this 
ion-implantation Ushiro. Moreover, with [ about 1.5x1017 ions/cm ] two [ or more ], exfoliation 
can be produced even if it does not add heat treatment. 

[0025] Even if it is which case, in case it dissociates, it is necessary to handle using a means, for 
example, a vacuum chuck, to hold an exfoliation wafer, an electrostatic chuck, a Verneuil method, 
etc. so that an exfoliation wafer may not be damaged. On the other hand, there is also the 
approach of pasting up the maintenance base with adhesives, or sticking pressure-sensitive 



adhesive tape etc., and handling an exfoliation wafer. Since each of these is well-known 
technique, detailed explanation is omitted. In addition, in order to handle without damaging the 
thin film of a large area, it is necessary to hold by the holding power of homogeneity over the 
whole surface. For example, when using a vacuum chuck, it is desirable that a minute adsorption 
hole uses what is formed in homogeneity and high density all over a maintenance side. 
[0026] In addition, as mentioned above, when using an exfoliation wafer as an object for solar 
batteries, the silicon single crystal wafer is advantageous when the direction which is low 
resistivity raises conversion efficiency eta. In this case, when the conversion efficiency eta by 
the count of reflection of the diffusion length of a carrier or incident light is taken into 
consideration, 5 micrometers of lower limits of an exfoliation wafer are 10 micrometers desirably. 
For example, when thickness is set to 10 micrometers, the resistivity of an exfoliation wafer can 
be reduced to 0.04-ohmcm. 

[0027] On the other hand, if the thickness of an exfoliation wafer exceeds 30 micrometers, as 
shown in drawin g 7 , since the increment in conversion efficiency eta needs to make high energy 
extremely for it to be hardly able to wish and impregnation energy of an anion, it is not realistic. 
In addition, if drawjng_6 is referred to in order to obtain an exfoliation wafer with a thickness of 
30 micrometers when the diffusion length of a carrier is taken into consideration, as for the 
resistivity of the silicon single crystal wafer used as a raw material material, it turns out that 
about 0.1-ohmcm is a minimum. Therefore, as for the resistivity of the semi-conductor single 
crystal substrate used in this invention, it is desirable that it is 0.04-0.1 -ohmcm. 
[0028] Moreover, in order to use as an object for solar batteries, as shown in drawin g 2 , it is 
necessary to form p-n junction into a wafer. For example, when using the silicon wafer of p mold, 
after making the surface section diffuse n mold dopant beforehand and forming n type layer, 
hydrogen anion impregnation may be performed, after separating an exfoliation wafer after 
hydrogen anion impregnation, dopant diffusion may be performed to the exfoliation wafer, n type 
layer may be formed, or any are sufficient. 

[0029] The exfoliation wafer after separation is pasted up for example, on a support substrate, 
and mechanical polishing or etching (chemical polishing) by the acid or the alkali water solution 
removes the surface section of this stripped plane several nm in thickness and about 100nm 
of numbers if needed for flattening of the micro irregularity in the stripped plane, and the damage 
removal by the ion implantation. Then, a solar battery will be obtained, if the cathode electrode 
44, the anode electrode 45, or antireflection film 47 grade is formed in each main front face of 
the obtained exfoliation wafer 1 as shown in drawing 2 . In addition, the damage by the ion 
implantation may be removable by heat treatment of a component formation process. In this 
case, it is also possible to apply to a device chemically-modified [ consecutive ] degree without 
completely performing polish etc. 

[0030] Hereafter, the modification of this invention is explained, the insulating wafer which 
consisted of an alumina, quartz glass, or other insulating glass as the exfoliation wafer obtained 
by the approach of this invention was shown, for example in drawin g 9 (a), although it is also 
possible to use for devices, such as a solar battery, as it is as mentioned above — or as it sticks 
on the silicon oxide layer formed on the silicon wafer and is shown in (b), it can also consider as 
a SOI (Silicon on Insulator) wafer. According to this, by the conventional smart cutting method, 
the thick-film SOI wafer with which obtaining has a SOI layer with a difficult thickness of 5 
micrometers or more can be manufactured easily, for example, it can be used suitable for a thin 
film integrated circuit etc. 

[0031] Moreover, although an electrode must be formed also in the rear face (a stripped plane is 
a field of the opposite side) of an exfoliation wafer when using it for a solar battery, the following 
approaches are also employable as the technique of having served as improvement in handling 
nature in this case. That is, as shown in drawing 1 0 (a), aluminum system metal substrate which 
consists of metal aluminum or an aluminium alloy is prepared, and as shown in (b), this is carried 
out adhesion and a laminating in the condition before dividing an exfoliation wafer into the near 
main front face used as the exfoliation wafer of the wafer after hydrogen impregnation. And as 
shown in (c), heat treatment for separation is performed in the condition. Thereby, separation of 
an exfoliation wafer and junction to aluminum system metal substrate and an exfoliation wafer 



can be performed to coincidence, heat treatment temperature — 400-600 degrees C — it can 
carry out — desirable — the duality of aluminum-Si — it is better than eutectic temperature 
(about 577 degrees C) to carry out at low temperature, and to carry out still more desirably 
directly under eutectic temperature (for example, 567 degrees C - 576 degrees C). As shown in 
(d), aluminum system metal substrate is usable as a cathode electrode, and if it forms an anode 
electrode in the near main front face used as another side and the light-receiving side of an 
exfoliation wafer, it is usable as a solar battery. In addition, junction metal layers, such as 
aluminum vacuum evaporationo layer, are beforehand formed in the near main front face used as 
the exfoliation wafer of the wafer after hydrogen impregnation, and you may make it join 
aluminum system metal substrate to this, as an alternate long and short dash line shows all over 
drawing. 

[0032] Moreover, although the above operation gestalt explained the case where an anion was 
injected into the front face of a silicon single crystal wafer, it is also possible to perform 
hydrogen anion impregnation to the end face of a silicon single crystal ingot before wafer-izing, 
and to obtain a direct exfoliation wafer from an ingot. 
[0033] 

[Example] The ion implantation of the hydrogen anion (H-) was carried out to the front face of 
the diameter of 150mm, the resistivity cm of 0.04ohms, crystal orientation <100>, and a boron 
dope p-type silicon single crystal wafer with a thickness of 625 micrometers on condition that 
725keV(s) and dose 1x1017 ions/cm2. A sample is started from ion-implantation Ushiro's wafer, 
and the result of having analyzed the hydrogen concentration profile of the depth direction by 
SIMS is shown in drawing 8 . It turns out that the hydrogen high concentration layer which has 
the peak of hydrogen in depth of about 1 0 micrometers from a front face is formed. 
[0034] Next, 500 degrees C and heat treatment for 30 minutes were performed by holding the 
front face which carried out hydrogen anion impregnation using the electrostatic chuck made 
from a ceramic about another silicon single crystal wafer produced on the same conditions as 
the above, and heating a wafer at a heater from a rear face (an ion-implantation side being a 
field of the opposite side) in the condition. Exfoliation occurred to the wafer by this heat 
treatment, and the exfoliation wafer was obtained in the form held at the electrostatic chuck. As 
a result of observing the cross section of the obtained exfoliation wafer with a scanning electron 
microscope, it turned out that the thickness of a silicon thin film is about 10 micrometers. 
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DESCRIPTION OF DRAWINGS 



[Brief Description of the Drawings] 

[ Drawing 1] The process explanatory view showing an example of the manufacture approach of 
the semi-conductor thin film concerning this invention. 

[ Drawin g 2] The perspective view showing typically the example of a configuration of a p-n 
junction mold solar battery. 

[ Drawin g 3] The principle explanatory view of a p-n junction mold solar battery. 

[ Drawin g 4] The explanatory view of the property parameter of a solar battery. 

[Drawing 5] The graph which shows the relation of the dopant concentration and minority carrier 

life time in a solar battery. 

[ Drawing 6] The graph which shows the relation between the resistivity of a silicon single crystal 
wafer, and the minority carrier diffusion length of a wafer. 

[ Drawin g 7] The graph which shows the relation between the thickness of a silicon single crystal 
wafer, and solar-battery conversion efficiency about the various counts of reflection. 
[ Drawin g 8] Drawing showing the measurement result of the depth direction hydrogen 
concentration profile obtained about the wafer after hydrogen impregnation in the example. 
[Drawing 9] The process explanatory view showing an example of an approach which joins an 
insulating substrate to an exfoliation wafer and obtains a SOI wafer. 

[ Drawing 10 ] The process explanatory view showing an example of an approach which joins 
aluminum system metal substrate to an exfoliation wafer, and manufactures a solar battery using 
this. 
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